Purpose: to assess the awareness and knowledge of glaucoma among people attending the ophthalmology outpatient department at a tertiary care hospital in central india. Design: a prospective observational study. Methods: a questionnaire-based study was conducted, involving persons aged 18 and above attending the ophthalmology outpatient department from october 2014 to september 2015. data on awareness and knowledge of glaucoma was collected through a face-to-face interview. Results: Fourteen hundred people participated in the study. the mean age of participants was 43 ± 15 years (range, 18-85). the study participants included 53% men and 47% women. only 27% (n = 380/1400) of the participants were aware of glaucoma. age, sex, and presence or type of refractive error had no impact on glaucoma awareness. awareness level was greater in individuals with higher education levels and those belonging to an upper socioeconomic class (sEc). Multiple logistic regression analysis revealed significantly higher levels of glaucoma awareness among participants belonging to the upper 2 sEcs (P = 0.05) and those educated above the high school level (P = 0.001). the most common source of awareness was close acquaintance with relatives, family members, and friends of glaucoma patients. Conclusions: awareness of glaucoma in india is low. lack of education and lower socioeconomic status are the major risk factors for late presentation of glaucoma. continuous presence of a low level of awareness and the same factors accounting for it warrants the need for an aggressive and refined approach to increase awareness of glaucoma to prevent glaucoma-related blindness.
G laucoma is one of the leading causes of preventable blindness worldwide.
1 Visual disability resulting from glaucoma has a negative impact on an individual's social and economic well-being.
2,3 More than 65 million people worldwide are estimated to be currently affected by glaucoma.
2-4 glaucoma accounts for about 5.80% of the overall burden of preventable blindness in india. 5 Prevention of blindness resulting from glaucoma is an important component of a national program for control of blindness in india.
5 this cross-sectional, hospital-based study included 1400 patients aged 18 years or older presenting to the outpatient department of a tertiary care hospital in central india between october 2014 and september 2015. Written informed consent was obtained from all participants after explaining the nature of the study. the study was approved by the local ethics committee/institutional review board of the institute. Participants with a prior diagnosis of glaucoma or any other ocular disease under treatment were excluded from the study, as we believed they might have acquired information about glaucoma after diagnosis, which would have affected the true assessment of disease awareness. respondents giving a
materials and methods
The best approach to prevent glaucoma-related blindness is early diagnosis and management. Detection of glaucoma at an early stage is possible through camp screening and by encouraging the general population to seek regular ophthalmic care. The success of such programs requires the participation of the general population in large numbers, which is not possible without some degree of awareness about the disease and its blinding consequences. Therefore, attempts to reduce the burden of disease will be unfruitful if addressed without improving the awareness levels of the general population.
4
To date, only a few publications have looked into the awareness levels of glaucoma in India.
6-8 In a study conducted by Dandona et al, 6 10.2% of the enrolled participants were aware of glaucoma. Another study conducted by Krishnaiah et al 7 reported awareness of glaucoma in only a small percentage of the participants (0.32%). Awareness levels were significantly lower in female participants and in subjects having a lower education level, a lower socioeconomic status, and those belonging to a rural population. The major sources of awareness in this study were magazines, television (TV), and other media, followed by information obtained from a relative and acquaintance with a person suffering from disease. Sathyamangalam et al 8 reported an awareness level of 13.5% among the participants in their study with another 8.7% of participants having some knowledge of glaucoma. Rewri et al reported an awareness level of 8.3% among a rural population in North India. 9 The objective of the current study is to evaluate the awareness of glaucoma and various factors influencing it among patients attending the ophthalmic outpatient department at a tertiary care setting in central India via a hospitalbased survey.
statistical analysis
positive response to any of the following questions-"having heard of glaucoma and knowing that it can cause blindness; anyone can have glaucoma; treatment of glaucoma is possible and blindness from glaucoma can be prevented" (Questions 2-5, table 1)-were defined as "aware." a brief structured questionnaire (table 1) was designed to collect further information from those aware of glaucoma about the subject's knowledge of glaucoma. the questionnaire was adopted from a similar study done on awareness of glaucoma among residents of north india by rewri et al and validated by a group of ophthalmologists and experts in community medicine.
9 internal validity was verified by the department of community medicine at our institute using the cronbach alpha index of internal validity. demographic details of subjects, including age, sex, literacy, and socioeconomic class (sEc), were recorded. cases were classified as illiterate, primary, middle, high school, intermediate, graduate-postgraduate (Pg), or professional/doctor of philosophy degree (Phd) depending upon their education level (table 2). the sEc of participants was determined according to a modified Kuppuswamy scale based on 3 variables: education, occupation of the head of family, and per capita income per month.
10
The data were recorded on a predesigned proforma and managed on a spreadsheet (Excel; Microsoft Corp, Redmond, WA). Qualitative data were compared using χ 2 square and Fischer exact tests and quantitative data by ANOVA 1-way test. Nonparametric tests were applied wherever the sample size was less. A P value less than 0.05 was considered statistically significant. Multiple logistic regressions were done to know the effect of multiple independent variables. Criteria for entry of variables was a P value less than 0.05 and for exit was a P value greater than 0.10, calculated using a backward method of logistic regression. The study included 1400 participants. The mean age of participants was 43 ± 15 years (range, 18-85). The study participants were 53% (n = 740/1400) male and 47% (n = 660/1400) female. The distribution and number of participants among the various categories of education levels is summarized in Table 3 . Glaucoma was diagnosed in 4% of participants (n = 54/1400), including 32 cases of primary open-angle glaucoma (100% bilateral), 16 cases of primary angle-closure glaucoma (12 bilateral, 4 unilateral), and 4 cases of normal tension glaucoma (100% bilateral). Overall, 8.5% (n = 120/ 1400) of participants had a positive family history of glaucoma. The participants were divided into 2 groups: those aware of glaucoma were termed as group 1 and those unaware as group 2. Overall, 27% (n = 380/1400) of the participants were aware of glaucoma. The results of various demographic and clinical features (as shown in Table 3 ) that were compared between the 2 groups are described below.
results age
The level of glaucoma awareness was comparable among the different age groups (Table 3 ; P = 0.883).
sex
Overall, 28% of male (n = 210/740) and 26% of female (n = 170/660) participants were aware of glaucoma. When the 2 groups were compared, it was found that glaucoma awareness was not affected by the sex of participants (Table 3 ; P = 0.279).
education level
Awareness and knowledge was greater in individuals with higher education levels. The awareness of glaucoma was best in the professional/ PhD group of participants (n = 73/87; 83.9%) and worst among illiterates (n = 0/10). Those who were educated until high school or above were more likely to be aware 
socioeconomic status
Awareness of glaucoma was better among participants belonging to upper SEC (UC, 37.5%). The association between the SEC of the participants and the level of glaucoma awareness was statistically significant (odds ratio, 1.287).
diagnosis of Glaucoma
Glaucoma was diagnosed in 4% of participants (n = 54/1400) during the study period. The participants were divided into 2 groups depending upon the diagnosis of glaucoma. Responses to the questionnaire were compared between the 2 groups and the results are summarized in Table 4 . There was no significant difference in response to questions between the 2 groups except in the response to questions about the asymptomatic course of disease. A higher proportion of participants in the glaucoma diagnosis group (18% vs 5%) knew that glaucoma has an asymptomatic course.
Multiple logistic regressions were done to know the effect of independent variables such as education and SEC on awareness of glaucoma. Glaucoma awareness was significantly greater in participants who belonged to the upper 2 SECs (P = 0.05) and in participants who were educated above the high school level (P = 0.001).
source of awareness
The most common source of awareness for the participants was close acquaintances with relatives, family members, or friends of glaucoma patients, accounting for about 51% (195/380) of the participants. Other sources of awareness included TV/newspaper in 29% (110/380) and hospital/eye camps/health personnel in 20% (n = 75/380) of participants.
Knowledge of Glaucoma
Knowledge of glaucoma among the glaucoma-aware participants was evaluated by presenting leading questions to them. Responses to those questions are summarized in Table  5 . Among the participants aware of glaucoma (n = 380), 27% (n = 104) had knowledge of the risk factors of glaucoma, 21% (n = 80) had knowledge of familial predisposition of glaucoma, 18% (n = 67) had knowledge of its asymptomatic course, and 24% (n = 92) had knowledge regarding the irreversible nature of blindness associated with untreated glaucoma.
Glaucoma is an insidious disease with no symptoms until it is advanced, which causes irreversible blindness. Early diagnosis and treatment can prevent its blinding consequences. Lack of awareness and nonavailability of appropriate screening methods are among the major causes of delayed diagnosis of glaucoma.
9-15 The reported awareness of glaucoma in India ranges from 0.32% to 13.5%.
6-10 We found a higher level of awareness of 27% in our study. This difference may be due to the population studied. Whereas most studies in the past were conducted on rural populations, this study included urban and semiurban populations. In addition, this was a hospital-based study and the participants were those who were accessing an eye care facility; therefore, glaucoma awareness is expected to be greater in this group. Similar studies carried out in developed countries like Canada, Australia, United States, and China showed a much higher level of awareness (>70%) and knowledge among the study participants. [16] [17] [18] [19] [20] The difference in awareness levels is due to multiple factors, such as poor literacy levels, poverty, lack of adequate health care facilities, and failure on the part of health education. Although socioeconomic factors largely discussion lc indicates lower class; lMc, lower middle class; ulc, upper lower class; uMc, upper middle class; uc, upper class. depend on the state, health education can be significantly improved by the combined efforts of state and health care professionals. This highlights the gap our health care system needs to address to reduce the burden of blindness associated with glaucoma. The results of this study highlight 2 important factors associated with the level of glaucoma awareness in society: educational status and the socioeconomic scale. Those who belonged to the upper SECs were more likely to be aware of glaucoma than those who belonged to the lower classes. Those who were educated above high school level were more likely to be aware of glaucoma than those who were educated below high school. Similar trends have been reported by other awareness and prevalence studies. 6, 9, 13, 17, 18 A relationship between glaucoma awareness and a particular sex or age has been noted by a few studies in the past. [6] [7] [8] 16 However, we did not find any relationship between age or sex and glaucoma awareness. This could be due to the differences in social, economic, cultural, and health care practices of the population studied. The relationship between gender norms and attitude and behavior are not fixed and can vary among populations. 9 Gasch et al 18 reported that awareness of glaucoma is greater among myopes compared with emmetropes and hypermetropes. We did not find any statistically significant difference in glaucoma awareness among emmetropes, hypermetropes, or myopes. In addition, the presence of refractive error did not have any significant association with awareness of glaucoma. These groups of patients are more likely to access eye care services and hence, awareness is expected to be greater among them. However, poor glaucoma awareness among this group highlights the lacunae in our educational programs. We believe putting posters or pamphlets on glaucoma and its complications at eye care facilities may help in improving glaucoma awareness in this group of patients.
In this study, only 18% of glaucoma-aware participants had knowledge of the asymptomatic course of the disease. Similarly, only 24% of this group of participants knew about the irreversible nature of vision loss in glaucoma. Similar trends have been observed in many previous studies. 6, 7, [9] [10] [11] [12] A person with some knowledge about glaucoma, such as the asymptomatic course or irreversible nature of the disease, is more likely to seek eye care services than a person with mere knowledge that glaucoma can lead to blindness or can affect anyone. Moreover, such persons can spread awareness among others and prompt them to seek eye care services. Thus, we believe that the goal of eye care education should not only be improving awareness levels but also imparting 404 (30%) 80 (6%) 862 (64%) 202 (15%) 40 (3%) 1104 (82%) 81 (6%) 0 1265 (94%) 67 (5%) 201 (15%) 1076 (79%) 201 (15%) 875 (65%) 269 (20%) 54 ( some knowledge of glaucoma to the population. Close acquaintances are the most common source of information about glaucoma, as reported by previous studies.
9,12 A similar trend was found in this study with relatives/family members/friends of glaucoma patients being the source of information in 51% of participants. Television and newspapers were the source of information in 29% of glaucoma-aware participants. This highlights the underutilization of such media in eye care education. In today's world, we believe the effective use of such media can significantly improve awareness levels in society.
In conclusion, the findings of our study shed light on the level of awareness and knowledge of glaucoma in an urban and semiurban population in central India. If such a low level of awareness and knowledge of glaucoma persists among patients already accessing eye care services, there is a high likelihood that glaucoma awareness will be much lower in the general population and community. Over the past few decades, several studies have reported the awareness of glaucoma in India and have shown similar trends. The level of awareness among the Indian population continues to be poor compared with Western countries. This highlights the gaps in our health care system. Poor socioeconomic status and illiteracy are among the major factors for such a poor level of awareness in the Indian population. Thus, awareness programs should be planned in such a way that they are accessible to people belonging to all kinds of socioeconomic strata and able to be understood even by the illiterate population. The use of mass media such as TV/radio in glaucoma awareness programs should be enhanced. The unique concept of opportunistic screening by Vashist et al 21 can be used for early diagnosis of glaucoma. Opportunistic screening will allow for glaucoma screening in patients presenting to health care providers with other illnesses unrelated to glaucoma. Lastly, a person with some knowledge of glaucoma is more likely to seek earlier eye care intervention than those without any knowledge and furthermore, they can become a source of information to others. Hence, eye care education programs should focus on increasing both specific knowledge on glaucoma along with general awareness of the disease.
The major limitation of this study is that it is a singlecenter study involving participants accessing an eye care facility and therefore may not be representative of the entire population. Although a correlation between glaucoma diagnosis and glaucoma awareness was made in this study, we believe a correlation between severity of glaucoma and glaucoma awareness would have resulted in additional information. In addition, the sample size is relatively small. Further population-based multicentric studies involving large numbers of subjects will be more conclusive.
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